372                           THEORY OF OPTICS
which the wave normal N makes with the optic axis A^ is so small that its square can be neglected in comparison with i, then F2 = bz. If, further, the angle between the plane of the optic axes (^r^-plane) and the plane (NA^ defined by Al and N be denoted by */>> then the plane defined by TV and
if) the direction of vibration ^, 9fJ1, ^ makes an angle - with
.<£
the A'^-plane. For, from page 322, the plane of vibration bisects the angle included between the planes (NA^) and (AM2); but since N is to lie very near to the optic axis, the plane (NA^ may be identified with the plane (A^A^ of the optic axes, i.e. with the .ar^-plane. Hence the direction of
?/; vibration yjll, 9^, ^ must make an angle of— with that direc-
^
tion 5 in the a-^-plane which is perpendicular to the wave normal N, i.e. to the optic axis Ar The direction cosines of 5 are cos q, o, — sin g, where q denotes the angle between the optic axis AL and the s--axis, i.e. half of the angle included between the optic axes. Hence it follows that
'/> cos— — ^ cos q — ^ sin q,     .    .    .    (42)
£
Since now the direction S0?j, 9r?1, ^ is also perpendicular to the wave normal N, i.e. to the optic axis Av, whose direction cosines are sin q, o, cos q, it follows that
O = SD^ sin q + ^ cos q.....(42')
From these last two equations
if)                        i/j                                         if)
$ll = cos q cos — ,    9^ = sin —,     ^ = — sin q cos —.   (43)
£                             £                                                 £
From this the direction 9}?2, 9Z2, ^2 may be determined, since it is perpendicular to 33^, ^, ^, and to m, n, p. Thus
^                       tp                                $
2J?2 = — cos q sin —,    ^ = cos —,    $J52 = sin q sin —.   (44)e if a double-image prism be used instead of a Nicol.    Cf. Muller-Pouillct, vol. II, Optics, by Lummer, p. 1005.vertheless the most general case will - ,, ?C disCUSSed> since the essential elements may be
